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能优异的 Cu 基纳米材料。常见的 Cu 基纳米材料包括：Cu 单质、Cu 基合金、
Cu 基氧化物、Cu 基多级结构和负载型 Cu 基纳米材料等。然而，由于 Cu 单质
极易被氧化，因此合成稳定的单质 Cu 纳米材料依旧是一个很大的挑战，特别是
具有超薄结构的 Cu 基纳米材料。本论文主要的研究内容就是使用不同的方法制






制实验，我们提出了 Cu 纳米片可能的生长机理。在催化反应中，我们得到的 Cu
纳米片可以高选择性的电催化还原 CO2 得到 CO，并且在葡萄糖传感反应中也具
有快速灵敏的响应。 
第三章：我们利用第二章合成的二维 Cu 超薄片作为载体，利用化学沉积法，






CuCo2O4 纳米棒。通过对比两种材料在电催化还原 CO2 反应中的活性，我们发现
Cu 的引入极大地提高了电催化活性，同时改变了 CO2 的还原产物，从而高选择




















































The applications of Cu-based nanomaterials, which are based on the 
earth-abundant and inexpensive copper metal, have generated a great deal of interest 
in recent years, especially in the field of catalysis, like electrocatalysis, photocatalysis 
and thermocatalysis. The possible modification of the chemical and physical 
properties of these nanomaterials using different synthetic strategies to obtain novel 
Cu-based nanomaterials has been largely responsible for the rapid growth of interest 
in these nanomaterials and their applications in catalysis. Therefore, several types of 
Cu-based nanomaterials (metallic copper and alloys, copper oxides, hybrid copper 
nanostructures and copper nanoparticles immobilized into or supported on various 
support materials) have been successfully synthesized. Specifically, the inherent 
instability of Cu under atmospheric conditions put great challenge to the synthesis of 
stable metallic copper. This thesis is focusing on synthesizing different types of 
Cu-based nanomaterials, and testing their catalytic performance. The main results are 
showed as follows:  
The chapter one summarizes the types and synthetic strategies of different 
Cu-based nanomaterials. Then we describe their research progress in the field of 
catalysis. 
The chapter two: In this chapter, we learn from the new finding in our group that 
formate (HCOO-) can reduce and stabilize metallic copper. Surprisingly, we provide a 
new stratege assisted by formate and organic amine, and then firstly obtain Cu 
ultrathin nanosheets. Through the time-tracking and control experiments, we finally 
provide possible growth mechanism for them. As effective CO2 electroreduction 
catalysts, as-obtained Cu ultrathin nanosheets can reduce CO2 to obtain CO with high 
selectivity. Furthermore, they can also act as fast and sensitive catalysts in the glucose 
sensor.  
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